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Minimum tillage systems are under development in rice-based cropping systems in 
Bangladesh but there is still limited understanding of crop performance and soil properties in 
these systems. The aim of the present study was to determine the effect of strip tillage, bed 
planting and conventional tillage with the levels of residue retention (20 or 50 % of previous 
rice crop stubble) on the soil physical properties; the root growth and yield of lentil in the 
cool-dry season in an alluvial soil. The field experiment was conducted in a farmer‟s paddy 
field at Durgapur sub-district, Bangladesh during 2010-11 with tillage systems assigned in the 
main plots and crop residues in the sub-plots. The present paper focuses on some soil physical 
properties and the root growth measured at pre-flowering stage of lentil. Bulk density at 10 to 
15 cm depth was lower in bed planting than other tillage methods while it was consistently 
lower in bed planting with 50 % crop residue than other treatments. Similarly, soil resistance 
was lower in bed planting systems. Soil water at 0-5 and 5-10 cm depth were lower in bed 
planting than other tillage methods. Under all tillage types very high soil resistance was 
determined below 10 cm, corresponding to the plough pan created for rice cultivation. Root 
growth were highest in bed planting, with 50 % crop residue retention, while those under 
conventional tillage with 20 % crop residues tended to be lowest. However, shoot dry weight, 
root dry weight, and nodulation were not affected by either tillage or crop residue level. With 
20 % rice crop residue retained, bed planting depressed seed yield by 22-27 % while strip 
tillage and conventional sowing produced similar yields at 1.8-1.9 t/ha. Increasing rice crop 
residue retention to 50 % only increased yield on beds. While lower surface soil water storage 
under beds may account for reduced yield, the improved root growth under bed planting 
produced no improvement in lentil shoot growth or seed yield. The effects of tillage and 
residue retention on soil properties in the post-flowering growth phase warrant further 
investigation. 
 
 
 
